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The goal of this chapter is to contribute to the area of teaching about technology, 
especially by using illustrative aids, kits as didactic training tools in contemporary 
schools, and to define what is required by this field in view of the goals of the 
teaching process, especially of the education theory. The study summarises the issue 
of illustrative aids, from the view of their application to the area of general train-
ing, and formulates answers to some related practical issues of the relevant subject 
didactics. The chapter presents the results of past research surveys which were con-
ducted in relation to incorporating illustrative aids - kits into education, and of the 
effectiveness of the implemented education in the practical reality of teaching. One 
subject of discussion also includes the condition/the current state of implementing 
education in the primary school environment. The aim of this chapter is to provide 
a comparative and analytical insight into the teaching of general technical subjects 
in primary schools in the context of technical kits, defining current trends and 
approaches to the implementation of educational activities. The broader intention 
is thus to contribute to the development of a sectoral didactics of technical subjects, 
targeted at lower school levels and educational practice.
Keywords: Illustrative techniques, illustrative aids, kits, education, primary school, 
didactics, subject didactic, electronics
1. Introduction
Combining physical and mental activities as a prerequisite for a well-rounded 
personal development – that is the benefit of technical kits, electronic ones espe-
cially. Such combination also pushes the limits of the pupils’ efficiency. When used 
correctly, the creativity of pupils a superior developmental level of knowledge in 
terms of quality.
This process is also facilitated by innovations related to other scientific fields, 
such as cybernetics, system and information theory, ergonomics, bionics, develop-
mental, social, and educational psychology etc. [1].
Technical kits in general have many positive effects in school education and 
appropriately complement and support this education. It can also be said that kits 
are also one of the subjects taught. If we look at the global growth of informa-
tion technology, then we also see the need for growth in the integration of these 
technologies with kit sets, and where else is this more appropriate than in teaching. 
This process of linking is also aided by the digitalisation that is now being pushed 
into children’s education from kindergarten onwards. We can question whether 
this is a good thing or not. Many experts are in favour, others the opposite, but 
Pedagogy - Challenges, Recent Advances, New Perspectives, and Applications
2
technological progress is part of the progress of mankind and will not pass us by. 
Therefore, these realities are necessary stimuli for the development of education, its 
theory and practice.
From the point of view of schools, the immateriality of electrical engineering 
as well as the materiality of technology and engineering pose a challenge for the 
design of educational programmes and for the relevant chapters in textbooks and 
methodological manuals dealing with it. In these cases, the curriculum is demand-
ing of experiments that require the presence of technical equipment in schools. It is 
therefore important to stress the importance of material and didactic teaching aids, 
which certainly include building blocks as part of the technical facilities and schools 
and education in general.
2. Technics and education
In the current Czech education system, the concept of technology is interpreted 
as a matter of general vocational training and applied to it. In view of this, it is 
necessary to assume a corresponding approach to interpreting pedagogical rules 
and principles as they pertain to using kits.
The term technics (derived from the Greek word tékhnē – knowledge, craftsmanship) 
describes a vast, complex, hard-to-delineate part of the world we inhabit [2]. Thus, it is 
rather difficult to formulate its clear definition. It all depends on one’s specific approach 
to science and philosophy. This problem is felt not only in Czech scientific circles, but 
also abroad – the works of W. Walat [3], O. Autio and R. Hansen [4], or A. Williams and 
J. Williams [5], as well as many others, can be mentioned as an example. There are usu-
ally two approaches to teaching subjects with a technical focus. According to J. Kropáč 
[6], W. Walat [3], the substance of the term in regard to teaching technical subjects can 
be expressed in two ways:
• technics as a set of tools that are artificially created by and for the benefit of 
man, and also as a set of methods and procedures used in their creation, use 
and disposal. However, this concept has one major drawback, namely the need 
to distinguish between two related aspects - in a narrower sense (the set of 
man-made tools) and in a broader sense (the processes of using man-made 
tools, resources, energy, etc.);
• technics refers to collections of tangible, purpose-made objects and intangible 
substances created by human activity. The way in which an activity is carried out 
is called technology. Both the concepts of technique and technology are then part 
of the technosphere - the man-made environment. This notion is based primarily 
on the work of J. Stoff [7] and has recently greatly influenced attitudes towards 
education, especially through the notion associated with constructivism.
It is understandable that technics is a social phenomenon since it, along with 
nature and society, creates and shapes human environment. According to J. Kropáč 
[6] whose works pick up on those by H. Wolffgramm [8, 9], technics has certain 
specifics which can be described as manifestations of its rules:
1. The unity of natural and social forces in technology - the basis is a technical 
object, system or process that is based on natural phenomena and rules.
2. Determination of technology - technology is a tool for achieving goals, it has a 
relationship to the goal as a means.
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3. Technology is complex in nature - it is actually the result of the interplay of 
many natural, technical and social rules.
4. Plurality of technical solutions - usually the solution is not always obvious due 
to many external influences.
The use of technics is associated with the development of human societies and 
of social, intellectual, and physical skills of individuals. Thus, technics becomes a 
necessary part of solving the various situations and problems life brings. Schools, of 
course, react to this – by introducing vocational training into the education system, 
though this term is nowadays used in the figurative sense (practical activities, work 
guidance, the work world, etc.).
Traditionally, pedagogy has divided guidance into components (intellectual, 
moral, aesthetic, physical, and work ones) whose content addresses the interim 
goals of pedagogy (see K. Kohout [10] or A. Quinn [11], among others, for more 
details). These components include work guidance which can be understood as a 
framework for establishing a relationship to work and for acquiring general techni-
cal knowledge, skills, and habits [2, 12]. It is implemented by the practical focus 
of school subjects, by field trips, and leisure activities. Because work guidance 
deals with acquiring general technical knowledge, the term technical guidance is 
introduced.
According to J. Stoffa [7], vocational training can be viewed as a systematic 
controlled process of intentionally shaping one’s personality as it relates to technics, 
in a way that makes sure that the person being educated has a correct attitude to 
technics and its use in their own life (a creation of the so-called technical literacy). 
These goals must be met on a scientific basis, consciously, and in the course of 
activities related to the technics which each person encounters as a part of their 
daily life, i.e. technics that may have an effect on the life of the person being 
educated. The content of this term lies in our understanding of the connections 
between technics, society, and nature. Therefore, the content of vocational training 
is rather universal and includes a wide range of technics as well as related activities.
By implementing vocational training, the following is created [6]:
• knowledge of technics, its production and use;
• proficiency, habits, and skills in regard to carrying out activities related to 
technics;
• creative proficiency and skills in working with technics;
• positive relationship and attitude to technics and activities related to it.
Therefore, let us talk about vocational training in the broadest sense of the 
term. This does not mean a specialised vocational training which results in 
occupational qualifications, but a vocational training whose aim is to establish 
technical literacy [2, 12].
T. Kozík and M. Kožuchová [13] establish three elementary areas as the basis of 
technical literacy:
1. attitudinal – to understand the role of technics in society (to understand  
different aspects of technics), namely in view of these types of relationships:
a. economic;







a. awareness of technical terms and processes;
b. using technical tools;
3. procedural – mastering the methods and system of scientific research.
The term technical literacy is also defined in the work of Z. Friedmann [14], as 
follows:
• Acquiring concepts, knowledge of technology and technical materials and 
acquiring technical skills, creativity;
• the ability to solve technical problems;
• developing an intellectual relationship with technology;
• understanding the relationship between science and technology and acquiring 
the skills to apply it;
• development of technical creative thinking.
I. Škára [15] talks about the process of basic education, the aim of which should 
be, among other things, the creation of so-called technical literacy, which:
• allows pupils to recognise the aim and purpose of technics and technical 
activities;
• helps encourage and develop pupils’ psychological potential and manual skills;
• equips pupils with a system of basic technical knowledge and skills;
• introduces pupils to technical professions, helping them make decisions in 
regard to their entering into social practice.
Based on the areas of technical literacy formulated above, we can observe that 
the acquired technical knowledge helps pupils to correctly get their bearings, espe-
cially in situations where they encounter technics or a technical object and become 
its users. However, the knowledge also helps them in situations where they have 
to solve issues which result from the failing functionalities of technical devices–
objects, or if they themselves would like to create an adequately challenging techni-
cal object or are supposed to take part in its creation. This concerns knowledge of 
technics as a part of human culture, of its importance for humanity, and subse-
quently knowledge gained from key technical fields – especially disciplines which 
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deal with technical materials; the technology of materials; technical graphics; 
studying machinery as well as its components and mechanisms; electrical engineer-
ing and electronics; and last but not least studying cybernetics as well as informa-
tion and communication technologies.
3. Technical thinking
Technical thinking and its development is a fundamental goal and prerequisite 
for teaching technically oriented subjects, regardless of their specific focus. The 
Polish psychologist E. Franus [16] analysed the concept of “technical thinking” and 
states: “Technical thinking is the process of reflecting and using physical laws as well as 
technical principles in technical creation and technological processes.” We can say that 
this definition quite accurately defines two interrelated aspects related to techni-
cal thinking - cognitive processes with a predominantly analytical character, and 
creative processes, or also design processes, in which synthesis predominates.
These stated aspects of technical thinking could and should also be taken into 
account in the design and development of experimental activities included in techni-
cal subjects. When we talk about experimentation in these subjects, the logic and 
focus of cognitive processes is very similar to the cognitive processes resulting from 
play, but we must of course respect the wider social (psychological economic, etc.), 
natural (physical) and also technical context from a teaching perspective, which 
makes the actual abstraction rather difficult. In teaching practice, we often see trends 
in experimentation in technology that are based on natural science experiments, 
inspired by them in the form of experiments in the sense of an exploratory approach. 
These approaches have been published in their studies, for example, by D. Nezvalová 
[17], M. Papáček [18], J. Dostál [19] and others. It is not always beneficial, but what 
is indisputable is that these experiments apply a constructivist approach in teaching, 
which makes them positive for the student and the teacher. Pupils are put in the role 
of “scientists and researchers” - based on situations motivated by the teacher - pupils 
ask questions, look for evidence, formulate their explanations based on the evidence 
they arrive at, evaluate, communicate and verify [17].
What has now been stated is fully applicable to the questions connected with 
experimentation in technical subjects, but this experimentation cannot be complete 
if it merely promotes cognitive activity of a scientific character without revealing 
basic and general technical contexts, phenomena and relationships. In experimen-
tation, the pupil’s thought-creation and design processes (which form the second 
part of technical thinking) are combined with activities, situations, products and 
outputs that are concrete and real in their content. Thus, we can say that there is 
actually an application of the synthesis of the acquired knowledge to a new level to a 
“new quality of solution” (of course from the pupil’s point of view) and thus also to 
its experimental verification. Understandably, in this case, the situations induced by 
the teacher should include to a reasonable extent the different phases of the life of 
the technical device (design, construction, programming, production ....), includ-
ing the environmental issues related to the disposal of the product [20].
The purpose of teaching technical subjects, i.e. subjects oriented towards 
technology, should be to encompass the pupil’s cognitive activities and his creative 
processes, similarly to the solution of educational situations. These cognitive and 
creative activities are, after all, an integral part of meeting the legitimate needs 
of an individual or even a group, even in the context of creating, using, handling 
technology.
Man has placed between himself and nature an artificial environment, a material 
culture, by which he influences nature and which influences himself. Humans thus 
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change and shape their environment, primarily through technology. At the same 
time, however, they also search for, discover, create, improve and extend this envi-
ronment. These circumstances bring with them specific approaches, practices and 
methods of thinking precisely in relation to the technology that is conditioned by it.
As man, nature and the world change, so does the approach to education, and 
the shape of the school is changing, placing more and more emphasis on activity, 
experience, self-knowledge in creative activity, both mental and manual (unfortu-
nately less so). It is essential to reinforce this concept, including in the preparation 
of those who will one day be teachers, because only in this direction can they be 
profiled for their future profession of teaching. The starting point in the concept of 
didactics of teaching subjects is therefore a critical analysis of the current concept 
of didactics in relation to the needs of teaching practice by assessing the level, qual-
ity and necessity of the competences acquired by pupils for their application in life.
An important part of the didacticism of technical subjects is the inherent concept 
of technical thinking and the method of its development in teaching. At present, 
the focus is mainly on the notion of creativity or technical creativity. As mentioned 
above, technical thinking is a specific form of thinking, a term with broadly defined 
content. In our view, a student’s technical thinking is defined in the context of the 
concept of technical literacy (for example, the work of J. Kropáč [6]). The specifics 
of technical thinking are based on the nature of technology, where one of the key 
specifics is the uninterrupted continuity of theoretical and practical components, 
as well as the relationship between means and ends, or the determination of which 
means should be used to achieve a goal. Another fundamental aspect of technology 
and thinking is important here - complexity, because no significant context, whether 
technical or non-technical, can be ignored when working with technical equipment. 
It is also clear that different means can be used to achieve a goal or fulfil a purpose. In 
this case, we are confirmed by the need for critical and evaluative thinking.
Technical thinking includes operations such as analysis, synthesis, classification 
as well as analogies, abstractions and concretions [21]. In a context with a techni-
cal imagination, it is generally an analysis of a product, a concept, an activation 
of existing skills, knowledge and experience that can be used to address issues of 
construction and creation, and then a synthesis of all applicable realities by which 
we create a reality, i.e. arrive at a complete solution of design and product creation. 
In this context, we cite the work of the eminent Polish psychologist E. Franuse [16], 
which defines technical thinking as a process that reflects and uses physical laws and 
technical principles in technical subjects and technological processes [16].
German authors B. Hill and B. Meier [22] define technical thinking as a medi-
ated and generalised reflection of reality, which is characterised and predetermined 
by a close relationship between the conceptual, visual and practical components of 
activities with technology. Thus, it is indisputable that technical thinking has cogni-
tive and creative content, which are composed of thought operations with ideal 
reflections of objective reality. One of the characteristic features of this technical 
thinking, then, is the inclusion not only of existing completely objective reality, but 
also of possibilities based on socialisation, social cognition. These realities can take 
different degrees and forms - from the creation of completely new objects (proce-
dures) to the improvement of these objects (procedures) or the search for errors 
and failures.
According to L. Tondel [23], the above shows that technical thinking actually has 
two interrelated aspects:
• cognitive aspect - an activity in which we learn about the structure and function 
of new technical creations, their drawings. This aspect also occurs during assem-
bly and disassembly (activity of an analytical nature);
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• design (creative) aspect - a mental process that is focused on creative activities 
(designing, inventing, improving) or on solving technical processes and tasks 
(activity of a synthetic nature).
Both of these aspects are manifested in relation to technical construction kits, as 
both the cognitive and creative aspects are an integral part of the activities associated 
with any kit.
In problem solving, cognitive thinking always has an auxiliary function in 
preparing the intellect for creative synthesis. Thus, we can say that creative think-
ing is related to the actual “content” of cognitive thinking, and both processes play 
an important, determining role in problem solving. If analysis is a fundamental 
attribute of cognitive processes in science and technology, and synthesis is a 
characteristic of creative processes, then there is a psychological barrier between 
cognitive and creative processes that occur simultaneously in thinking and yet 
separately in both scientific and technical thinking. However, it is a permeable bar-
rier that divides the thinking process into a cognitive, analytical part and a creative, 
constructive part. This permeable barrier is a kind of Rubicon that we cross in our 
thinking, whether intentionally or unintentionally, to reach a higher level, a new 
quality. This then occurs when our thinking process gathers enough information 
and thought (productive content) to transform quantity into quality (according to 
the laws of dialectics). However, even then, this new quality still requires a “supply” 
of details, but at the same time it also already offers a hint of a solution to the prob-
lem. Therefore, the barrier mentioned above is also a symbol of a kind of transition 
from analysis to synthesis, from the cognitive process to the creative process, from 
quantity to quality, from discovery to action. The question of transition is therefore 
a question of fulfilling the necessary conditions for solving the problem.
According to Franus [16], problem-solving thinking can be twofold:
• with a homogeneous structure of a purely cognitive type, in the case where it 
is a non-productive process that is limited by knowledge of the content of the 
problem and does not lead to the solution of a new problem;
• with a dual structure, i.e. with a cognitive and creative aspect and a productive 
outcome.
In solving a difficult problem, intellectual work does not follow a simple model 
(nor does it copy that simple model), but involves many synthetic micro-parts 
(microsyntheses) that form the final creative macrosynthetic complex. In addition 
to this complex, in multicomponent cases, the mental-cognitive creative or design 
structure also forms a “mosaic” of multiple microsynthetic parts.
Technical thinking, like any other type of creative thinking, is not only cogni-
tive thinking but also a two-valued complex process that respects both simple and 
complex problems, as well as the structures of microsyntheses and macrosyntheses 
mentioned above.
In scientific thinking, creative synthesis is at the core of formulating theories within 
a research problem, but in technology it is at the core of finding as well as inventing 
and creating the structures of technical objects. In both cases, however, these are con-
crete or particularised (object) processes of so-called creative thinking. The quality of 
these processes, however, understandably differs considerably. However, both develop 
in the realm of concepts and ideas, which involve the form of words and sentences and 
then also require representation and concrete material substance.
Cognitive thinking performs various functions during the creative and analytical 
processes. In science, it is a research process that prepares the information needed 
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to formulate a theory, or it can be a cognitive process that facilitates familiarity with 
the content of the problems to be solved. In technology, this concerns at least four 
general situations, namely, the provision of information to learn about the content 
of the problem, the learning of theories of science, technological principles and laws 
and rules in relation to the problem, the investigation of production processes and, 
last but not least, the investigation of the activities of the final product or object. In 
each of these situations, the result of knowledge is an act of creative synthesis as a 
key element for the completion of the creative process.
According to E. Franus [16], technical thinking, which is actually a concretized 
process, differs from other concretized processes in that it is concerned with the 
creation of an artificial world and the construction of technologies and objects 
in the broadest sense. However, with regard to the procedural and psychologi-
cal aspects, this process is also characterised by a typically dual cognitive and 
creative structure (just like other concretized processes, for example, musical or 
artistic processes, etc.). Thus, it can be said that the key to cognition and creation 
is the procedural structure of thinking, which includes both the cognitive phase 
in analysis and the creative phase in synthesis (both are also closely related to the 
technical and constructional building blocks that connect these areas or phases). 
If we look at the content, then concretised technical thinking refers to a particular 
form of matter (substance) and therefore to a given technology or technique in the 
sense of an object. The various forms of matter (substance) and production tech-
nologies, methods and operations, also the results and works of the human intellect 
then constitute the concrete specifics of this concretised thinking. The same matter 
(substance), albeit in different forms and shapes and using different methods, has 
been and is the subject of study in different disciplines and also of description in 
different theories. Thus, specifically oriented concrete thinking manifests itself in 
all the sometimes hard-to-believe diverse forms of activity that we call creative.
Technical thinking, its content, is a broadly defined concept that can be divided 
according to different aspects. Indeed, the above text shows this in a way. According 
to E. Blomdahl and W. Rogal [24], E. Franus [16] also distinguishes four types of 
technical thinking, which, in our opinion, are also fully manifested in relation to 
construction and technically oriented building blocks:
• Visual thinking and reproductive thinking involving, for example, reading 
technical drawings;
• intuitive thinking, leading to the improvement of existing designs or even to 
the creation of new ones;
• conceptual thinking, which is based on systems of concepts or technical 
categories contained in explanations, proofs and planning;
• practical thinking, simple, routine, manipulative thinking, which can be 
associated with the assembly and disassembly of technical equipment, with 
discovery and diagnosis, with the inspection of new products.
For the development of technical thinking, a natural and important tool can be 
found in solving technical problems - K. Kraszewski [25] which is both a means and 
an end of teaching, regardless of whether these issues are of a cognitive or applica-
tion nature. C. Gilbert [26] has shown a similarity between the problem-solving 
procedure and the process of producing or using technical equipment (i.e. techno-
logical process).
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4. Technical kits as illustrative training aids in vocational training
The issue of kits has been debated and published in many professional journals, 
as well as at international conferences and seminars. An elementary general, com-
prehensive perspective of technical kits from a terminological and didactic point of 
view, including their application to teaching, is offered by J. Dostál [27] and later  
C. Serafin [28].
Before further analysis, it is useful to carry out some conceptual analysis, which 
in the case of technical building blocks can be done from two perspectives [28]:
1. Pedagogical-psychological, which defines technical building blocks as teaching 
aids used for learning in the form of:
• application of didactic principles (such as demonstration, scientificity; 
connection between theory and practice; individual approach;  
appropriateness or permanence);
• the integration of technical kits into the system of teaching aids;
• a psychological and special pedagogical view of the kits as part of the pupil’s 
development, both shaping and helping it;
2. professional-technical - this is the design aspect (e.g. safety, durability, reliabil-
ity, ease of maintenance, operation, etc.), but this aspect must also always be 
linked to the pedagogical aspect in the context of teaching.
What is a technical kit? The definition of this term (yes it is a term) must be 
approached from two perspectives - technical and pedagogical.
The dictionary definition [29] states that kits are “unified functional parts 
(blocks) that are physically and logically compatible with each other and facilitate 
the construction of assemblies with various industrial and laboratory uses”. They 
are therefore “collections of objects that are to be assembled or joined to form a 
particular unit and also disassembled”. This concept is a technical definition.
C. Serafin [28] states that construction kits are mainly teaching aids which, 
in order to facilitate the assembly of objects (devices), are defined by their 
parts, their construction using a presented pattern and/or personal imagination. 
According to C. Serafin [28], the purpose of using technical building blocks in 
teaching can be:
• increase the effectiveness of education;
• give pupils a sense of technical engineering;
• explain the basic rules, terms, and principles;
• think through problems and solve them;
• pique the imagination and creativity of pupils;
• introduce elements of playfulness into education.
… we could go on.
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The main goal of using technical kits in education can be considered to be the 
introduction of pupils to the basic knowledge of technical engineering and elec-
tronics, the deepening and expansion of their awareness, as well as the creation and 
improvement of their work skills and habits. The tasks solved with the use of kits 
on the basis of acquiring a certain degree of theoretical knowledge help with the 
development of logical and creative thinking. Furthermore, a successful assembly 
and performance of operations related to correctly closing and operating a circuit, 
device, or apparatus give the pupils a sense of self-realisation. The use of techni-
cal kits offers a suitable way to develop the technological knowledge of pupils, to 
deepen the illustrative nature of teaching, and at the same time to have pupils learn 
simple experimental work. Pupils find themselves in an active contact with studied 
phenomena, directly receive stimuli through their sensory organs, and thus specifi-
cally learn about the characteristics of the studied phenomena. When engaged in 
laboratory work, the pupils cause electrical phenomena and processes to occur, 
solving tasks and explaining the nature of the studied phenomena which they find 
hard to explain in terms of theory (this is especially true for electrical engineering). 
Finally, they arrive at conclusions, natural-scientific and technological theorems, 
and verify what was deductively communicated to them. This makes classes more 
interesting to pupils, and the acquired knowledge illustrative.
In connection with technical kits in the teaching environment, we can establish 
the most important positive and negative aspects (see below).
The positive aspects include [28]:
• pupils are not overworked as they can set their own pace;
• proportionality in regard to developmental aspects (puberty, motor skills, 
perception);
• a suitable microclimate is provided;
• the voltage is very small (approximately up to 12 V), meaning that the value of 
flowing currents can be measured in milliamperes – it is always necessary to 
eliminate any possibility of electrical injury;
• the used materials are harmless; the colours cannot be wiped off;
• ergonomic perspectives are adhered to.
Negative aspects include [28]:
• static sedentary work (though not always);
• pupils’ eyesight is stressed (depending on the size of function units);
• strenuous assembly (depending on the nature/type of kit).
In this context, it is worth mentioning again the constructivist approach to 
education, where the constructivist theory emphasises the active participation of 
the subjects, i.e. that they do not acquire their knowledge passively, but construct it 
themselves. Learners’ knowledge and skills are developed in an organised environ-
ment and are adapted to this environment in a complex way.
The constructivist approach in teaching is based primarily on the pupils’ activi-
ties and is intended to lead to the development of their cognitive abilities, their 
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thinking and creativity (both mental and manual). However, an important role is 
played by motivation, activation, autonomy and respect; respect for pupils who 
interpret new facts on the basis of their own understanding of what they have 
learned now and previously, their existing knowledge and experience. These mental 
structures thus form patterns as the basis for new, constructed knowledge.
If a teacher adopts a constructivist approach in his/her teaching, then he/she  
assesses and diagnoses the students’ dispositions and attitudes towards the 
expected content and the way of processing it, and then adapts his/her practice to 
these results (for more details see L. Hajerová-Műllerová et al. [30]). It is therefore 
primarily up to the teacher (although the pupils play the main role here) to create 
the appropriate conditions and provide the materials to facilitate pupils’ construc-
tion of knowledge, while respecting their individual peculiarities and pace. The 
teacher must ensure that pupils are active, motivate them, guide them and link 
their knowledge to activities and skills. Whether we want it or not, this construct is 
ideally combined with the use of constructive, technical building blocks.
5. Technical kits and modelling
The current concept of models and modelling is multifaceted and reflects the 
multiformity of human actions. Generally speaking, models can be divided into two 
groups [28]:
• Models of reality - these are models that are identical to the original in terms of 
their physical nature, they can also be mathematical models whose purpose is 
to discover/clarify laws that will be experimentally verified. In this concept, 
models are isomorphic, as there is an analogy between the elements of the 
model and the objects being modelled, while the interrelationships are pre-
served. Three aspects apply to models - reflexivity, symmetry and transitivity.
• Theoretical models - these are always mathematical models that are based on 
either a model of reality or a model of theory. However, within this concept, 
not all parts of reality are modelled, the representation of elements is not 
mutually unambiguous, the relationships between the elements represented 
are not preserved or symmetry is missing. Such models are homomorphic.
Model can be understood as a mentally conceivable or materially realisable 
(technical) system that reflects or represents the object of investigation and 
that is capable of replacing it so that by examining it new information about 
the object being modelled can be obtained [31]. For example, the relevant 
configuration of wiring units, assembled by a student on an electronic kit, is 
an example of such a model, and thus represents to some extent the result of a 
back-transformation of the model (i.e., the electrical schematic) to the original 
original (i.e., the electrical device). In order to clearly differentiate technical 
kits from actual originals used in technical practice, it is more appropriate to call 
them “pseudo-originals”.
In technical practice, one often encounters a “reverse transformation” (due 
to specific conditions), meaning the creation of a technical original, i.e. a new 
product, or an improvement of the technical condition (such condition is often 
addressed, for example, by amateur electronics). Figure 1 shows a diagram for 
modelling technical practice by the application of technical kits.
Explanatory function is one of the most important roles any model can have. 
In relation to experiments, the term modelling can be understood to mean the 
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relationship between two independent objects – a primary problem object, and 
a secondary model. Modelling makes it possible to solve a problem with a single 
object (be it a physical, or mathematical one), and then mentally infer the solution, 
using the second object. Therefore, the similarity between both objects or their 
behaviour always serves as the basis. Modelling can be divided into [31]:
• physical modelling – an object’s physical model can capture not only its math-
ematic specifications, but important physical behaviour. We distinguish 
between:
a. similarity modelling – the problems being solved are physically similar to one 
another which means that they share a non-dimensional description and that 
non-dimensional arguments correspond to one another, i.e. similarity criteria;
b. analogue modelling – basically two identical problems, with the same math-
ematical description. Two objects which are physically completely different 
from one another (e.g. the flow of liquid in pipes vs. electric current in a 
conductor) can have the same mathematical description;
• Computational modelling – a theory must be formulated for this type of model-
ling, but no physical model is necessary.
The modelling of technical reality and the process of creating technical models 
represent a fundamental area that accompanies the creation and application of 
technical kits in education [28]. As already mentioned here, working with technical 
building blocks develops technical imagination in students as an important intel-
lectual activity, so very important and integral part of technical thinking. Technical 
thinking and technical imagination are two sides of the same coin, whose content is 
directed into the realm of technology and which, like the coin, cannot be separated. 
Technical imagination influences the development of technical thinking and techni-
cal thinking conditions technical imagination.
The purpose of working with technical building blocks in the context of both 
modelling and constructivism is for the pupil to be able to draw an analogy between 
the original and the model (a kind of pseudo-original) on the basis of the model. A 
necessary condition is the correspondence in the structure of both systems and their 
properties (the construction of any technical kit is then defined and limited by this 
condition). Thus, the technical object under study, whose model is created by means 
of a technical kit, is actually any device (black box) using this pseudo-original.
Modelling, the creation of models, is of course a creative activity and as such 
is part of technical experimentation and research, part of the cognitive process. 
In teaching, then, we call this activity an educational technical experiment as the 
realisation of a heuristic method of discovering new knowledge through a sophis-
ticated procedure of observation, investigation, measurement and evaluation 
by exact means, i.e., measurement. The aim is to reveal new information about a 
phenomenon, material, etc.
Figure 1. 
Diagram for modelling technical practice by the application of technical kits.
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Working with different kits is one of the chief points of general vocational 
training. The reason why we say this is that it is important to actively involve pupils 
in the subject of study. In case of technical kits, this is most often implemented by 
experiments – technical experiments, be it in regular classes held in a classroom, or 
at a laboratory. Technical experiments is to give pupils a sense of technical reality 
or processes. Experimental activities are a prominent part of the cognitive process 
and also a method for evoking direct experiences which result in the acquisition of 
knowledge.
Academic technical experiments are characterised by a systematic psychological 
activity for the purpose of acquiring knowledge which brings about deeper, but at 
the same time general technical thinking.
In the school environment, technical experiments include the development of 
pupils’ independent creative activities and their logical thinking; the formation of 
scientific-technical notions about the studied object; the development of positive 
and realistic attitudes to technics; discovering physical laws; forming a correct rela-
tionship to technical-economic tools; and developing the pupils’ ability to express 
themselves.
Academic technical experiments can be classified in many different ways, for 
example [2]:
• according to their relationship to technical practice (technical or technological 
experiments);
• according to their external form (academic, in hobby clubs, or home 
experiments);
• according to their internal form (student’s – performed by the students; 
demonstrative – performed by the teacher);
• according to the identity of the experimenter (educator, or the educated);
• according to the function of the cognitive process (verification, illustration, 
application, problem);
• according to the stage of the education process (motivation, acquisition, 
testing).
Technical experiments supported by the use of technical kits encourage pupils 
to master the methods and experimental skills related to electrical engineering, 
as well as practical skills and general work habits. When using a technical kit in a 
school technical experiment, it is necessary for students to see the experiment as a 
necessary and natural consequence of their learning activities, to need to observe 
phenomena and to test theories.
6. Technical kits as material didactic training tools
On a general level, kits can be characterised as a set of objects whose purpose is 
to be assembled and combined into arbitrary or strictly defined wholes, forming 
objects which can then be disassembled.
Technical kits perfectly fit into this definition, but how do they work in the 
context of teaching? What is the situation with their inclusion in didactic training 
tools [2], i.e. material didactic training tools? Generally speaking, such material 
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didactic training tools can be divided into training aids and didactic technical 
equipment. Technical kits can be categorised not only as training aids, but also as 
a system of didactic technical equipment, especially if they are combined with a 
control computer.
Attitudes towards the use of the term “training aid” J. Drahovzal et al. [32] and 
P. Bohony [33] have been varied and not always clear. Considering the aim of this 
study, let us endorse the definition formulated by A. Hašková [34] or J. Pavelka [35]: 
“A training aid is such a material didactic training tool whose didactic functions 
facilitate a more effective attainment of the teaching’s goals and which serves as a 
prerequisite for meeting guidance/education goals.”
From the perspective of fundamental pedagogical categories, training aids rank 
behind goal – content – methods [32]. This does not mean, however, that their role 
is marginal. Over the course of schooling, the educator temporarily objectifies one 
of his or her functions by using training aids, in fact. Objectification can be under-
stood as an intentional transfer of a function, characterised by a typical subjectiv-
ism, to a technical system which guarantees its objective and standard nature [32].
According to A. Melezinek [36] training aids (especially those of a technical 
nature) can be divided into non-adaptive ones which are related to a one-way 
communication, i.e. the educator to the educated, and adaptive ones, involved in a 
two-way communication that includes feedback. This division is not strictly defined 
(Figure 2).
In this respect, A. Melazinek [36] mentions the term technology of teaching which 
describes the aggregate of all technical devices and systems used during school-
ing, one of them being electrotechnical kits. This issue is further elaborated by A. 
Hašková [1].
In the guidance-education process, training aids can be rationally used as [32]:
• motivation and simulation tools, i.e. means of stoking a pupil’s internal 
relationship to learning, of solving problems and problem situations which 
encourage creative searching, discovering, and acting;
• sources of information which give the pupil a sense of the curriculum in a way 
that makes the process of learning as easy as possible; as a means of verbal and 
non-verbal communication, training aids should help the pupil understand the 
nature of various phenomena in different ways;
• tools for systemising knowledge in order to connect new knowledge with 
previously learned terms and information; training aids should make it easier 
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• tools for mastering work methods while learning about new phenomena;
• tools for combining school and practice;
• tools for assuming a differentiated approach to the pupil.
Clearly, training aids are a prominent link in the process of creating knowledge 
and verifying its validity, but their content, form, and presentation in education 
also affect the overall formation of the pupil’s personality and encourage them to 
fulfil their current and perspective tasks and goals.
When dealing with the issue of updating the teaching management process, 
especially from the perspective of humanising the education system, it is necessary 
to ask: “In the teaching process, what kind of training aids (i.e. technical kits, too) 
should make up the indispensable foundation of the school’s methodical equip-
ment?” To answer this question, we will further delve into the classification and 
categorisation of training aids whose content differentiation and concretisation can 
be based on the following perspectives:
• incorporating electrotechnical kits into education drastically changes the way 
an educator works. The share of “living labour”, which has been a prevailing 
factor in their work up until now, decreases. In terms of the replaceability and 
irreplaceability of the so-called living labour, traditional education can be 
compared to the “manufactory” period of technical development when viewed 
from the perspective of modern production. Such replaceability manifests 
itself wherever an activity does not require one to directly participate in 
managing the process of guidance/education;
• in the interest of improving teaching’s effectiveness as a whole, it is useful to 
relieve the educator of all activities of a non-creative nature (e.g. the evaluation 
of didactic tests, homework, practice, etc.). Such activities can be automated, 
or mechanised and ceded to didactic technical equipment (on the basis of a 
continuous feedback registered by a programme or a feedback device).
There is a manifest trend in the process of managing education to implement a 
so-called automated teaching system which, in regard to teaching with electrotech-
nical kits, consists of [28]:
• an education management programme, i.e. the expected algorithm for educat-
ing pupils, structuring the expected learning and teaching methods, and the 
educator’s optimum approach to meeting guidance/education goals;
• material didactic training tools (training aids, kits, didactic technical equip-
ment, micro- and macro-environmental architectonic solutions);
• diagnostic technical equipment to assess results and regulate guidance/educa-
tion processes;
• pupils’ learning activities themselves and their management by the educator in 
the scope of programme management.
An education management programme can be viewed as a general principle, 
i.e. a methodical algorithm for the sequence of the educator’s and pupil’s didactic 
activities which facilitates the objectification of learning’s basic functions and the 
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effective management of the guidance-education process L. Zormanová [37] which 
includes, among other things, operating technical kits. An education algorithm, dif-
ferentiated with respect to the basic groups of pupils who take part in the education 
process, is a fundamental element.
Material tools act as a catalyst in the educator’s hands and change into tools of 
modern communication, of managing and regulating learning activities. They can 
effectively contribute to the development of the creative activities educators and 
pupils engage in, as long as they are used in a methodically correct fashion.
The contemporary development of training aids is heading towards a gradual 
formation of a complex communication system in practical education. Through 
this system, the connection between humans and technics will be established more 
quickly and most of all more easily.
Every training aid (i.e. electrotechnical kits as well) can work not only as a 
carrier of information, but also as its communicator. It can evoke the dynamism 
of the cognitive process in relation to didactic activities. At the same time, it can 
influence the emotional and volitional sphere of the pupil’s personality develop-
ment to a different extent. The so-called “pedagogised aids”, i.e. objects adjusted to 
didactic purposes (e.g. a methodical use of an electric motor section) are also more 
illustrative.
In the education process, electrotechnical kits are used as a tool to meet 
education goals, thus facilitating interactions between the educator, pupil, and 
electrotechnical kit. Such interactions take place in different ways – verbally, non-
verbally, by means of activities, etc. Figure 3 shows the communication structure 
of the entire system where communication flows between the system’s individual 
elements.
Obviously, education can become effective when the educative potential of 
technical kits is applied and harnessed, but technical kits themselves do not guaran-
tee effective education.
These two perspectives also need to be employed when choosing technical kits. 
In this case, the technical viewpoint must be made subordinate to the need in order 
to emphasise the important aspects of a demonstrated phenomenon, for the experi-
ment to be illustrative and clearly arranged, and to provoke pupils’ thinking.
Training aids, and thus technical kits as well, are characterised by a close 
relationship to the content of teaching. In the education process, aids directly affect 
Figure 3. 
The communication structure of frontal education with the use of technical kits.
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the pupils’ learning activities by their didactic functions and become a part in the 
transmission channel between the educator and pupils.
7. Pupils as users of technical kits
Pupils and the educator participate in the education process, constitute an active 
force in educational activities, and at the same time are their own guidance opera-
tors. The quality of the educational influence’s results also strongly depends on the 
internal prerequisites of the educator’s and pupils’ personalities, as well as on the 
quality and intensity of their mutual interaction.
A pupil’s personality goes through different stages of development, changes. In 
each age span, it gains certain characteristics which are typical for the given period 
and age group. These age-related particularities need to be respected in the education 
process, too [38] – this naturally fully applies to the relationship with technical kits.
The personality of the person being educated cannot be perceived in isolation as 
a passive object of our influence. Each individual perceives and receives stimuli from 
the external environment in a unique, different fashion, and also reacts to them in 
diverse ways. He or she affects the external environmental factors in return, influ-
encing, shaping, and remoulding them. This active influence, however, is directed 
not only towards stimuli from the external environment, but towards oneself. Over 
time, a pupil becomes a self-regulating agent who sets autonomous goals, imposes 
tasks on themselves, and decides how to achieve them. The ability of autoregulation 
and self-education should be one of the chief aims of the education process.
Different children perceive school education differently: there are big dispari-
ties, both from the perspective of psychological and physical development. In the 
guidance-education process, the individual being educated is not isolated but has 
diverse relationships with the other elements in their environment. At the same 
time, though, it must be stressed that playing is an activity in which children engage 
from a very early age and which satisfies their inner needs. All objects they play 
with, i.e. objects whose shape, composition, and purpose are adapted to the purpose 
of children’s games, help them express their ideas, dreams, and wishes and develop 
their skills or abilities. The educational significance of toys lies in the expansion and 
enrichment of a fundamental children’s activity – playing – in coexistence with the 
universal development of their personality.
Activities with a prevalence of physical exercise constitute a significant part of a 
pupil’s day. In pre-school age, they result in the development of basic manual skills. 
According to E. Takáčová [39], children and playing are two terms which have been 
associated with one another from time immemorial. As the child’s ability to navigate 
the outside world increases, so does the manner of their playing. Toys open the door 
to the world of children’s games. Children’s toys can be evaluated from three basic 
perspectives which apply to electrotechnical kits as well:
• pedagogical perspective – games inspire a child to engage in a creative activity;
• hygienic-safety perspective – cleanliness, harmless materials, and safety;
• aesthetic perspective – a toy, in fact, is the very first artistic object a child 
encounters.
Nowadays, toys and games of diverse types are a part of daily life, positively 
shape one’s personality, and are a means of developing one’s technical and artistic 
expression.
Pedagogy - Challenges, Recent Advances, New Perspectives, and Applications
18
Insight gained from brain research shows that the left hemisphere, characterised 
as verbal and rational, is dominant for speech, while the right one is emotive, non-
verbal, intuitive and controls, among other things, emotions, holistic processes, one’s 
global worldview, spatial perception and orientation. In childhood, a pupil’s right 
hemisphere is more mature than the left one, which is why functions controlled by 
the right hemisphere prevail in the child’s psychology. According to J. Brierley [40], 
there are apparent differences between the activities girls and boys engage in. On 
average, all left-hemisphere-mediated speech functions are slightly more advanced 
in girls than in boys of the same age. In case of boys, non-verbal spatial functions, 
mediated by the right hemisphere, and ability to conduct spatial work with patterns 
and shapes are more developed. Actually, boys as young as two perform better in this 
area. It follows, then, that boys excel in examining things, which is a crucial factor 
in natural or technical sciences, a fact that is significantly affected by the selection 
of and preference for the materials and equipment used in schools. This is exactly 
where kits come into play. By incorporating them, we introduce an element of play-
ing into the guidance-education process (E. Roučová [41] mentions the term “techni-
cal toy” which denotes a certain technical object or several of its technical elements).
Playing with kits can have an immense educational effect on children. To 
undergo cognitive development, a child needs to have toys that develop psychologi-
cal functions: perception, memory, imagination, thinking. Kits fulfil this precise 
requirement. When a pupil observes, perceives, and acquires new information or 
knowledge, they are encouraged to construct and model, study the principles, etc. 
All of these activities force them to think, draw on their existing knowledge, rely on 
their imagination, and most of all create new things while learning how to evaluate.
The process of acquiring skills and habits has three stages [38]:
1. the acquisition of knowledge;
2. the acquisition of motor and sensory skills;
3. the acquisition of habits.
Skills and habits are formed and perfected when complex conditioned responses 
emerge and become reinforced. That is why there are three stages of motor and 
sensory skills which lead to the acquisition of habits [38]:
a. generalisation stage – irradiation of excitations in the motor region of cerebral 
cortex. Movements are made uneconomically;
b. concentration stage – corresponds to a gradual concentration of excitations in 
the brain’s motor centre; temporary conditioned responses are formed;
c. automation stage – corresponds to the reinforcement of stereotypes.
Applying these phases and stages to the guidance-education process (generally) 
results not only in the acquisition of knowledge and skills, but also in a heightened 
awareness of work organisation, hygiene, and occupational safety, as well as in the 
formation of a worldview and future occupational orientation. In particular, chil-
dren can use technical kits to learn effectively which allows such kits to be included 
under the work term “didactic toys”.
Technical kits develop not only technical skills, but also social relationships. 
According to J. Daněk and M. Šmejkalová [42], construction almost always forces 
pupils to cooperate, communicate with one another, and exchange elements they need 
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in order to complete a project. Pupils share their experience when working together. 
Working with any kit in schools is challenging not only in terms of organisation, but 
also of thinking and technical imagination. That is why kits are viewed as a toy which 
greatly affects the development of children’s thinking and is notable due to its high 
formative value. Playing with kits also frequently works as a tool of socialisation.
8. Technical kits and the technical creativity of pupils
In relation to the issues described above, it is useful to talk about creativity, 
in this context namely about technical creativity. Defining “creativity” has been 
a point of interest for many scientists. They are not united in their views – there 
are many definitions which try to describe this term [12, 43, 44]. For our text, the 
following will suffice: “creativity is a human ability based on cognitive and motiva-
tion processes where inspiration, imagination, and intuition are also involved to a great 
extent. It manifests itself in coming up with such solutions that are correct, and at the 
same time new, unusual, and unexpected” [45].
In technical vocational education, creativity is conceptualised as part of the 
general creativity that is taught, although there are of course some specific disci-
plines where the creative process is indirectly or peripherally involved in teaching 
(example: electrical engineering versus economics).
The concept of creativity can be narrowed down to technical creativity, i.e. creative 
technical activity, then we mean basic technical skills, technical communication skills 
(verbal and graphic), the ability to use working tools or devices and then apply them 
in technical and non-technical practice. Closely related to the above is the notion of 
technical fitness, which is the ability to perform work movements as a result of coordi-
nation between the relevant muscle groups and between muscle action and thinking.
If pupils are encouraged to be creative, then creativity is an organic part of 
education that enhances working skills, influences social relationships and facili-
tates the overall development of the pupil’s personality. According to J. Hlavsa [46], 
the goal of guiding pupils to creativity should be precisely the formation of their 
creative personality with regard to effective work activities, self-formation and 
optimization of social behaviour. Identification of the interconnection of creative 
activities with vocational education creates conditions for the development of 
creative technical thinking in pupils. Y. K. Michael [47] states that the basic charac-
teristics of creative technical thinking are originality and independence.
Keeping to J. Hlavsa [46], we can state that the creative thinking of pupils is a 
mental process characterised by self-reliance and the ability to recognise and solve 
unknown matters based on what has already been recognised.
As has been said here several times, the creative process accompanies all activi-
ties of a creative nature, especially those of a technical nature. Working with techni-
cal building blocks can serve as a model example of the development of the creative 
process in terms of creative skills and the application of creative technical thinking. 
According to A. Marszałek [48], the creative process can be divided into four basic 
stages with regard to technical subjects:
• initiation stage - includes the pupil’s previous life, his education, skill,  
emotions, etc.;
• incubation stage - the stage of searching for a solution. This phase requires 
from the pupils a higher level of questioning ability as well as a more intensive 
involvement (searching for sources, looking for connections and analogies or 
alternatives);
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• illumination phase - this is the phase of discovering a partial or even definitive 
solution. This phase cannot be planned, it is possible to observe the circumstances 
that contribute to the solution;
• verification phase - this is the testing of the solution in practice.
Methods of developing technical creativity and creative technical thinking are 
discussed, for example, by I. Lokšová [49] and H. Lytton [50]). If we decide to 
study ways of developing creativity, we have to start from heuristic methods. Based 
on the classical categorisation of J. Čap [51], this is the following division:
• question formulation - whether we are successful in trying to solve a problem 
creatively depends on how well the questions are formulated;
• generating a significant number of hypotheses, ideas and suggestions - most 
of us tend to be brief. In practice, however, it is better to list a large number of 
ideas and then proceed to the selection process later;
• motivation to produce ideas - there is a need to take the fear and anxiety out 
of asking questions and instead engage students in discussion and creative 
activity. Once the pupils lose their shyness, they usually start to improve their 
proposals themselves;
• separating idea generation from idea evaluation - we usually tend to evaluate 
an idea as soon as it is discovered. We need to wait a while and put them aside 
as a better idea may emerge;
• organising information, using it and gathering it in the context of new data - 
this is about representing data and interpreting it, as well as finding more new 
information;
• reframing the problem - a complex problem should be broken down into sub-
problems. Synthesising these sub-problems can then lead to a solution to the 
original complex problem;
• overcoming the habitual or usual view of phenomena - it is actually the inabil-
ity to perceive things differently, through a different lens;
• wild ideas - even extreme, often provocative ideas are sometimes great ideas 
and may be necessary to solve problems, especially if one has to come up with a 
completely new solution;
• combining different elements - combining familiar elements from a whole in 
an unusual way;
• analogy - a common approach to problem solving. This approach is based on 
one’s own past experience in solving a similar problem;
• talking out loud - helping to clarify a difficult problem by retelling it;
• group solution - uses different perspectives from different people who are 
familiar with the content of the problem;
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• external activities and modelling is a method of simplifying a complex prob-
lem into a model by considering a limited number of external conditions;
• unusual association - a solution to a problem may emerge from unusual facts 
and similar associations. It is recommended to postpone solving the problem, 
focus on something else, and then return to solving the problem.
The above classification is therefore closely related to the promotion of creativity 
also in relation to technical building blocks. A. Petrova [43], J. Honzíková [52] state 
that the most important methods of creativity development include brainstorming, 
HOBO technique, Phillips 66 technique and 635 technique, among others.
Methods for developing creativity place exceptionally big demands on the 
educator who must divide pupils into groups, formulate tasks, monitor their solving 
as well as the pupils’ reactions, and regularly make qualified interventions. It is also 
appropriate for the teacher to evaluate whether submitted solutions are correct.
9. Technical kits in Czech primary school
The main objective of the research was to identify, analyse and then describe 
the current state of teaching using technical kits in primary schools in the Czech 
Republic. Teachers in primary schools and multi-year grammar schools in the 
Olomouc, Zlin and Moravian-Silesian regions were contacted. A self-constructed 
questionnaire was used as a research tool for data collection, which was distributed 
to the respondents, filled in and electronically evaluated using MS Excel statistical 
tools. From the available tools for the questionnaire, the cloud application Google 
Forms was selected, whose services suited the nature and structure of the questions.
The questionnaire was distributed via email, which, in addition to the accompa-
nying message text, also contained a link through which respondents could access 
the questionnaire. Most of the questions in the questionnaire were set as mandatory, 
meaning that the respondent had to comment. However, the questionnaire also con-
tained questions marked as optional, for which the respondent indicated a response 
only if he or she was able or willing to answer on the issue.
The questionnaire consisted of three parts. The first part contained questions 
aimed at quantifying the respondents. The second part dealt with teaching experi-
ence and the third assessed the reasons and also offered suggestions from the 
respondents. We asked about active experiences with building blocks in teaching 
(e.g. in what way, what methodological materials, what types of building blocks, 
in what subjects, etc.), as well as the context of computer science, programming 
opportunities, digital literacy development, and reasons for not using building 
blocks in teaching. In total, the questionnaire contained 30 questions.
The primary use of engineering kits by respondents varies from subject to  
subject. Figure 4 shows the top 4 most frequently reported subjects (including 
leisure activities) with kit-supported learning and the ways in which respondents 
use kits in these subjects. As can be seen from Figure 4, for most of them the main 
area of interest is problem solving and in the case of the Computer Science subject 
then programming and algorithmization. Then, in Technical Education, the most 
common areas of interest are learning about how technology works and competi-
tions. Not surprisingly, in the teaching of physics, the implementation of measure-
ments using sensors (Table 1).
Nowadays, there is a considerable number of technical kits on the market that 
can be applied to teaching. According to the answers of our respondents, it is 
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Gender Age Number
woman under 26 years 8
27 to 40 years 14
40 to 50 years 16
over 50 years 20
Σ 58
man under 26 years 5
27 to 40 years 10





Gender and age distribution of respondents.
evident that the leading position is held by construction-oriented building sets such 
as LEGO, which is known mainly for its technical building sets that connect the 
construction area with robotics, programming. Many respondents also reported 
a combination of several building blocks, but where LEGO building blocks were 
always the most represented. The Czech kit Merkur, which also has its robotic vari-
ants, ranks next in terms of number of users.
An essential part of teaching with kits, which each teacher may have a slightly 
different perspective on, is construction, even in terms of the type of technical kit. 
Due to the lack of definition of this area in the curriculum of primary schools in the 
Czech Republic and the prevailing low hourly allocation, the teacher has to decide 
what he/she wants to primarily focus on in teaching. If the primary goal of the 
lesson is not construction, the process of model building may be shortened (which 
is, of course, undesirable). Thus, the contribution of constructing to the overall les-
son process and the teachers’ own perspectives on constructing were investigated. 
Teachers who tend to use a set of shorter tasks within the lesson have a different 
contribution of construction to the flow of the lesson. About half, however, report 
Figure 4. 
Active experience with technical kits in teaching.
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that constructing a model takes pupils at least half of the lesson. In an ideal situa-
tion, this leaves roughly 20 minutes in a lesson (45 minutes) for the actual function-
ality, measurements and other activities (Table 2).
A very important factor that can discourage teachers from using kits is insuffi-
cient or inadequate methodological support. Thanks to the Internet, there is a large 
number of teaching materials, themes and examples available. However, not all of 
them are suitable for teaching. Therefore, we tried to find out from our respondents 
what type of methodological materials they use and to what extent in their teaching. 
As we found, respondents most often rely on the manual that is part of the kit sup-
plied by the manufacturer (69% of respondents). This is understandable because 
these manuals or instructions usually contain all the basic information for working 
with the kit and also provide some tasks that can be done with the kit. Another 
source of information is then the internet (21% of respondents), both from websites 
(kit manufacturers or user communities (11% of respondents) and instructional 
videos (9% of respondents). Respondents either adopt the information obtained in 
this way into their own teaching or modify it and create their own tasks based on it. 
To a lesser extent, respondents reported working with a variety of texts, including 
foreign literature.
10. Conclusion
The education strategy in the Czech Republic is based on the development of 
polytechnic education, informatics and the promotion of digital literacy. However, 
strategies are one thing, but real support is another. Despite some positive steps 
associated with European Union projects, support for technical and natural sci-
ence areas in particular is relatively weak, and this concerns not only material and 
technological support for teaching, but also, and above all, methodological and 
knowledge and skills support on the part of teachers.
Technology has an irreplaceable place in education at all levels. It takes on a 
special positive significance in combination with the desired development of digital 
and information literacy, where technology in the form of building blocks offers 
tools and procedures that contribute to this development in a positive way for both 
pupils and teachers. However, the building blocks in the concept of teaching aids 
must respect the functional and temporal specificities of teaching, both gnoseo-
logically and logically. It is understandable that a content analysis of the teaching 
process will best show the teacher the optimal possibilities for selecting appropriate 
methods and forms of teaching, including adequate teaching aids, but also teaching 
programmes and didactic techniques, but the teacher must apply all this creatively.






More than 50% 47
Pupils only implement the activities, the model gets built 13
Table 2. 
Proportion of construction in the implementation of short tasks in one lesson.
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The area of the use and integration of technical building blocks into the teaching 
process is conditioned by many factors, which have been even partially mentioned 
here, but it should be borne in mind that the current development is directed 
towards the creation of complex technological systems combining both the con-
structional and the informatics and digital areas. Through such tools, a faster and, 
above all, easier transfer of information between teacher and pupil is realised.  
Thus, the application of technical building blocks can provide pupils with practical 
skills, knowledge and habits in addition to the development of their intellectual 
abilities and skills in the broadest spectrum, and the building blocks can be consid-
ered as a comprehensive tool for pupil development. By using knowledge from the 
field of creativity, especially technical creativity, as well as didactics, subject and 
subject area, this goal can be achieved and pupils can develop skills such as problem 
formulation, general approach to problem solving, ability to find a solution and 
optimise it in every situation. This applies to everyone’s everyday life.
In conclusion, technical building blocks are undoubtedly an interesting techni-
cal system for educational activities. Therefore, they deserve to be significantly 
included in the material and technical base of all types and levels of schools, where 
pupils prepare theoretically and practically for their personal and professional life.
© 2021 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
25
Illustrative Techniques in the Primary School
DOI: http://dx.doi.org/10.5772/intechopen.100568
References
[1] Hašková A. Technológia vzdelávania. 
Nitra: UKF, 2004. ISBN 80-8050-648-5
[2] Dostál, J, Hašková A, Kožuchová M, 
Kropáč J, Ďuriš M, Honzíková J. 
Technické vzdělávání na základních 
školách v kontextu společenských a 
technologických změn. Olomouc: 
Univerzita Palackého v Olomouci, 2017. 
ISBN 978-80-244-5238-8.
[3] Walat W. Modelowanie podreczników 
techniky-informatyki. Rzeszów: UR, 
2004. ISBN 83-7338-123-6
[4] Autio O, Hansen R. Defining and 
Measuring Technical Thinking: 
Students´ Technical Abilities in Finnish 
Comprehensive Schools. Journal of 
Technology Education. Vol. 14, 2002, n. 1, 
p. 5-19. http://scholar.lib.vt.edu/
ejournals/JTE/. ISSN 1045-1064
[5] Williams A, Williams J. Problem-
based learning: An appropriate 
methodology for technology education. 
Research in Science and Technological 
Education. Vol. 15, 1997, n. 1. ISSN 
0263-5143
[6] Kropáč J. a kol. Didaktika technických 
předmětů – vybrané kapitoly. Olomouc: 
VUP, 2004. ISBN 80-244-0848-1
[7] Stoffa J. Terminológia v technickej 
výchove. Olomouc: PdF UP, 2000. ISBN 
80-244-0139-8
[8] Wolffgramm, H. Allgemeine 
Technologie. Band 1. Teil 1. Hildesheim: 
Verlag Franzbecker, 1994. ISBN 
3-88120-241-2.
[9] Wolffgramm, H. Allgemeine 
Technologie. Band 1. Teil 2. Hildesheim: 
Verlag Franzbecker, 1995. ISBN 
3-88120-242-0.
[10] Kohout K. Obecná pedagogika. 
Praha: Univerzita Jana Amose 
Komenského, 2018. ISBN 
978-80-7452-137-9.
[11] Quinn A. Obecná pedagogika na 
počátku 21. století. Kunovice: Evropský 
polytechnický institut, 2011. ISBN 
978-80-7314-272-8.
[12] Novotný J, Honzíková J. Technické 
vzdělávání a rozvoj technické  
tvořivosti. Ústí nad Labem: Univerzita J. 
E. Purkyně, 2014. ISBN 978-80- 
7414-716-6.
[13] Kozík T, Kožuchová M. Teoretické 
východiská technického vzdelávania a 
elementárna báza vedecko-technickej 
gramotnosti. In Sborník mezinárodní 
konference Technické vzdelanie jako súčasť 
všeobecného vzdelania. Banská Bystrica: 
UMB, 2005, s. 14-19. ISBN 
80-8083-151-3
[14] Friedmann Z. Didaktika technické 
výchovy. Brno: Masarykova univerzita, 
2001. ISBN 80-210-2641-3.
[15] Škára, I. Technika a základní 
všeobecné vzdělání. Brno: Masarykova 
univerzita, 1996. ISBN 80-210-1477-6
[16] Franus A. E. The Dual Nature of 
Technical Thinking. In Technology as a 
challenge for school curricula. The 
Stockholm Library of Curriculum 
Studies. Stockholm: Institut of 
Education Press, 2003, s. 141 – 144. 
ISSN 1403-4972. ISBN 91-7656-543-2
[17] Nezvalová D. Inovace v 
přírodovědném vzdělávání. Olomouc, 
Univerzita Palackého, 2010. ISBN 
978-80-244-2540-5
[18] Papáček M. Badatelsky orientované 
přírodovědné vyučování – cesta pro 
biologické vzdělávání generací Y, Z a 
alfa? [online]. Scientia in educatione 
1(1), 2010 p. 33-49. ISSN 1804-7106. 
http://www.scied.cz/index.php/scied/
article/viewFile/4/5
[19] Dostál J. Badatelsky orientovaná 
výuka: kompetence učitelů k její realizaci 
Pedagogy - Challenges, Recent Advances, New Perspectives, and Applications
26
v technických a přírodovědných předmětech 
na základních školách. Olomouc: 
Univerzita Palackého v Olomouci, 2015. 
ISBN 978-80-244-4515-1
[20] Furmanek W, Walat W. Przewodnik 
metodyczny dla nauczycieli techniki-
informatyki. 1. wyd. Rzeszów: 
Wydawnictwo Oświatowe FOSZE, 
2002. ISBN 83-88845-08-X
[21] Šubert J. Metodika výuky technické 
výchovy na II. st. ZŠ z pohledu pedagogické 
praxe: náměty pro začínajícího učitele. 
Ostrava: Ostravská univerzita v Ostravě, 
2010. ISBN 978-80-7368-896-7.
[22] Hill B. P, Meier B. Technisches 
Denken: Theoretisches Durchdringen 
und praktisches Bewältigen der 
gemachten Welt. Unterricht - Arbeit + 
Technik. vol. 6, 2004, heft 24, s. 4-5. 
ISSN 1438-8987
[23] Tondl L. Technologie myšlení a 
usuzování: kapitoly z filozofie techniky. 
Praha: Filosofia, 1998. ISBN 
80-7007-105-2
[24] Blomdahl E, Rogala W. In search of 
a didactic model for teaching technology 
in the compulsory school. In Technology 
as a challenge for school curricula. The 
Stockholm Library of Curriculum Studies. 
1. ed. Stockholm: Institute of Education 
Press, 2003, s. 30-56. ISBN 
91-7656-543-2
[25] Kraszewski K. Podstawy edukacji 
ogólnotechnicznej uczniów w mlodszym 
wieku szkolnym. Prace Monograficzne 
nr. 314. 1. vyd. Krakow: Wydawnicztwo 
Naukowe Akademii Pedagogicznej, 
2001. ISBN 8372711232
[26] Gilbert C. Technika dla 
najmlodszych. Warszawa: Wydawnictwa 
Szkolne i Pedagogiczne, 1995. ISBN 
830205612X
[27] Dostál J. Elektrotechnické stavebnice a 
jejich význam pro vzdělávání. Olomouc: 
Univerzita Palackého v Olomouci, 2015. 
ISBN 978-80-244-4665-3
[28] Serafín Č. Illustrative electrical 
engineering in the primary school 
curriculum. Olomouc: Palacký 
University, Olomouc, 2018. ISBN 
978-80-244-5456-6.
[29] Němeček M. Stručný slovník 
didaktické techniky a učebních pomůcek: 
A-Z. Praha: Státní pedagogické 
nakladatelství, 1985. Pedagogická teorie 
a praxe.
[30] Hajerová-Műllerová L, Doulík P, 
Škoda J. Základní aspekty řízení učební 
činnosti žáků jako aktivní konstrukce 
poznání. Technológia vzdelávania, 2005, 
roč. 8, č. 8, s. 12-16. ISSN 1335-0003X
[31] Wilson M. B. Interactive modeling: a 
powerful technique for teaching children. 
Center for Responsive Schools, Inc., 
2012. ISBN 1892989530
[32] Drahovzal J, Kilián O, Kohoutek R. 
Didaktika odborných předmětů. Brno: 
Paido, 1997, 156 s. ISBN 80-85931-35-4.
[33] Bohony, P. Didaktická technológia. 
Nitra: UKF, 2003. ISBN 8080506531
[34] Hašková A, a kol. Didaktické 
prostriedky ako optimalizačný faktor 
procesu vzdelávania. Hradec Králové: 
Gaudeamus, 2011. ISBN 
978-80-7435-160-0
[35] Pavelka J. Vyučovacie prostriedky v 
technickej výchove. Prešov: Prešovská 
univerzita, 1999. ISBN 80-88722-68-3
[36] Melezinek A. Inženýrská pedagogika. 
Praha: Vydavatelství ČVUT, 1994. ISBN 
80-01-01214-X.
[37] Zormanová L. Výukové metody v 
pedagogice: tradiční a inovativní metody, 
transmisivní a konstruktivistické pojetí 
výuky, klasifikace výukových metod. 
Praha: Grada, 2012. ISBN 
978-80-247-4100-0.
[38] Vališová A, Kasíková H, Bureš M. 
Pedagogika pro učitele. Praha: Grada, 
2011. ISBN 978-80-247-3357-9
27
Illustrative Techniques in the Primary School
DOI: http://dx.doi.org/10.5772/intechopen.100568
[39] Takáčová E. Význam hry se 
stavebnicí. Informatorium. 2000, č. 3-8. 
ISSN 1210-7506
[40] Brierley J. K. 7 prvních let života 
rozhoduje: [nové poznatky o vývoji mozku 
a výchova dítěte]. Praha: Portál, 1996. 
Rádci pro rodiče a vychovatele. ISBN 
80-7178-109-6
[41] Roučová E. Význam a využití 
technické hračky v preprimární a 
primární škole. In Hračky – edukačné 
mediá v ludotéke. Banská Bystrica: UMB, 
2004. ISBN 8080555613
[42] Daněk J. Šmejkalová M. Didaktická 
pomůcka, hra a hračka jako edukační 
prostředek: Didactic aid, game and toy as 
an educational means. Praha: Univerzita 
Karlova - Pedagogická fakulta, 2009.
[43] Petrová A. Tvořivost v teorii a praxi. 
Praha: Vodnář, 1999. ISBN 
80-86226-05-0
[44] Bajtoš J. Teória a prax didaktiky. 
Žilina: EDIS, 2003. ISBN 808070130X
[45] Průcha J, Walterová E, Mareš J. 
Pedagogický slovník. Praha: Portál, 2013. 
ISBN 978-80-262-0403-9.
[46] Hlavsa J. Psychologické metody 
výchovy k tvořivosti. Praha: Státní 
pedagogické nakladatelství, 1986.
[47] Michael Y. K. The Effect of a 
Computer Simulation Activity versus a 
Hands-on Activity on Product 
Creativity in Technology Education. 
Journal of Technology Education. Vol. 13, 
2001, n. 1. ISSN 1045-1064
[48] Marszałek A. Elektronika w edukacji 
technicznej dzieci i młodzieży. Rzeszów: 
WSP, 2001. ISBN 8372620741
[49] Lokšová I. Tvořivé vyučování. Praha: 
Grada, 2003. Výchova a vzdělávání. 
ISBN 80-247-0374-2.
[50] Lytton H. Creativity and Education. 
Routledge, 2012. ISBN 113666968X
[51] Čáp J. Psychologie pro učitele. Praha: 
Portál, 2001, 655 s. ISBN 80-717-8463-X
[52] Honzíková J. Teorie a praxe tvořivosti 
v technické výchově. Plzeň: Pedagogická 
centrum, 2003. ISBN 80-7020-124-X
